In vivo evidence that theophylline is metabolized principally by CYP1A in rats.
The role of various subfamilies of rat hepatic cytochrome P-450 in the oxidation of theophylline was evaluated by comparing theophylline clearance in control rats and those pretreated with relatively selective inducers and inhibitors of the cytochromes P-450. Pretreatment with the CYP1A inducer, beta-naphthoflavone (BNF), increased theophylline clearance 4.5-fold (p < 0.001), and the CYP1A inhibitor, alpha-naphthoflavone, significantly attenuated the BNF effect. Pretreatment with phenobarbital, an inducer of CYP2B/C in rats, had a far more modest effect, increasing theophylline clearance only 1.6-fold (p < 0.005). The phenobarbital-mediated increase in theophylline clearance was attenuated by orphenadrine, a CYP2B/C inhibitor. The CYP2E inducer, isoniazid and the CYP2E inhibitor, diallyl sulfide were virtually without effect, as was the CYP4A inducer, clofibrate, and the CYP4A inhibitor, 10-undecynoic acid. Ajmaline, and inhibitor of CYP2D, was also without any effect on theophylline clearance. While the powerful CYP3A inducer clotrimazole did not increase theophylline clearance, troleandomycin, an inhibitor of CYP3A, did slow theophylline clearance by about 25% (p < 0.002). Together, these findings suggest that CYP1A is principally responsible for the overall oxidation of theophylline in rats, and that CYP2B/C probably also mediates some theophylline oxidation. The involvement of CYP2D, CYP2E, CYP4A, and CYP3A is relatively trivial.